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(54) Photo curable resin composition and photosensitive element 



(57) A photo curable resin composition, which com- 
prises (A) an acid-modified, vinyl group-containing 
epoxy resin, (B) an elastomer, (C) a photopolymeriza- 
tion initiator, (D) a diluent and (E) a curing agent, can 
give a high performance cured film having distinguished 
heat resistance, humidity-heat resistance, adhesibility, 



mechanical characteristics and electrical characteris- 
tics, and a photosensitive element, which comprises a 
support and a layer of the photo curable resin composi- 
tion laid on the support, has distinguished heat resist- 
ance, humidity-heat resistance, adhesibility, mechani- 
cal characteristics and electrical characteristics. 
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Description 

BACKGROUND OF THE INVENTION 

5 [0001] The present invention relates to a photo curable resin connposition and more particularly to a photo curable 
resin connposition for use as a pernnanent nnask resist with distinguished pattern formability, heat resistance, adhesibility, 
mechanical characteristics chemical resistance, electrical characteristics, etc. in the electronic materials such as a 
solder resist for printed wiring boards, an interlayer insulating film in a high density multilayered board, a solder resist 
for semiconductor packages, etc. and a photosensitive element using the same. 

10 [0002] In the production of printed wiring boards, permanent mask resists have been so far produced by screen 
printing a heat or ultraviolet ray curing type, resist ink. With the recent trend toward higher integration of electronic 
devices, more precise wiring patterns and insulation patterns are required in the printed wiring boards, but resist pattern 
formation by the conventional screen printing has had a difficulty in forming more precise resist patterns owing to 
generation of exudation, sagging, etc. during the printing. To overcome the difficulty, resist pattern formation by pho- 

^5 tolithography has been proposed. Specifically, resist patterns are formed by thermocompressing a dry film type, pho- 
tosensitive resist onto a substrate or curtain or spray coating a liquid photosensitive resist onto a substrate, followed 
by irradiation of actinic beam such as ultraviolet ray, etc. Through a negative type mask and development. The dry film 
type, photosensitive resist is liable to involve air during the thermocompression onto the substrate to form foams, 
thereby lowering adhesibility or disturbing the resist pattern, with a fear of lowered resist performance. On the other 

20 hand, the liquid photosensitive resist has two types, i.e. solvent developing type and alkali developing type, but the 
alkali developing type is now dominant from the viewpoints of working environment friendliness and global environment 
friendliness, as disclosed in J P-A-51 -243869 and JP-A-1 -141904, where to improve the heat resistance, chemical 
resistance and electrical characteristics of coating films exposure to ultraviolet ray or heating is further conducted, 
thereby promoting crosslinking reaction. 

25 [0003] However, the conventional liquid photosensitive resist still has problems in practical characteristics such as 
a humidity-heat resistance and heat resistance. That is, the alkali developing type, liquid photosensitive resist com- 
prises the main component having hydrophilic groups to enable alkali development, and it is presumed that this makes 
it easy to permeate a chemical solution, water, etc. therethrough, thereby lowering the practical characteristic of resist 
film. 

30 [0004] With the recent trend toward smaller sizes, lighter weight and higher performance of electronic equipment, 
semiconductor packages of smaller size and higher pin counts are now practically available and their massproduction 
is in progress. Semiconductor packages such as BGA (ball grid array), CSP (chip size package), etc. particularly require 
a PCT resistance (resistance to pressure cooker test), which may be called humidity-heat resistance, from the viewpoint 
of higher reliability. However unfortunately it is in the current situation that the conventional liquid photosensitive resist 

3S can withstand such severe conditions only for a few hours to a few tens of hour. Furthermore, with the recent trend 
toward changing the packaging method from the insert packaging to surface packaging, packaging temperature be- 
comes higher and higher. Specifically, in the case of surface packaging, a cream solder is printed on desired regions 
in advance, and then the entirety is heated by infrared ray to reflow and set the solder, where the attainable temperature 
of package inside and outside will be considerably high, for example, 220° to 240°C. Thus, the conventional liquid 

40 photosensitive resist has a problem of the so called lowered reflow resistance, for example, generation of cracks on 
the coating film due to thermal shock or pealing of the coating film from the substrate or sealing material, and thus its 
improvement has been desired. 

BRIEF SUMMARY OF THE INVENTION 

45 

[0005] An object of the present invention is to provide a photo curable resin composition capable of giving a cured 

film of higher performance with distinguished heat resistance, humidity-heat resistance, adhesibility mechanical char- 
acteristics and electrical characteristics and suitable for use in the production of printed wiring boards, high density 
multilayered boards, semiconductor packages, etc. 
50 [0006] A photo curable resin composition according to the present invention comprises (A) an acid-modified, vinyl 
group-containing epoxy resin, (B) an elastomer, (C) a photo polymerization initiator, (D) a diluent and (E) a curing agent. 
[0007] The present invention further provides a photosensitive element, which comprises a support and a layer of 
the photo curable resin composition laid on the support. Cured film of the resin composition is distinguished in the heat 
resistance, humidity-heat resistance, adhesibility, mechanical characteristics and electrical insulatability. 

55 

BRIEF DESCRIPTION OF THE DRAWING 

[0008] Fig. 1 is a graph showing results of visco-elasticity of coating film obtained in Example 1 and Comparative 
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Example 1 . 

DETAILED DESCRIPTION OF THE INVENTION 



[0009] The present photo curable resin connposition comprises (A) an acid-modified, vinyl group-containing epoxy 
resin, (B) an elastomer, (C) a photo polymerization initiator, (D) a diluent and (E) a curing agent. 
[0010] The photo curable resin composition is characterized in that the elastic modules of cured film of the compo- 
sition is 0.1 to 10 Mpa in dynamic visco-elasticity measurement in a range of 180° to 260°C. 

[0011] The present photosensitive element comprises a support and a layer of the said photo curable resin compo- 
sition laid on the support. 

[0012] Acid-modified, vinyl group-containing epoxy resin for use in the present invention as Component (A) is an 
epoxy resin modified by a vinyl group-containing monocarboxylic acid, preferably resin obtained by reaction of at least 
one epoxy resin (a) selected from the group consisting of novolaktype epoxy resin represented by the following formula 
(I), bisphenol A type epoxy resin or bisphenol F type epoxy resin represented by the following formula (II) and salicy- 
laldehyde type epoxy resin represented by the following formula (III) with a vinyl group-containing monocarboxylic acid 
(b). 





OX 



, (III) 



where Z is a hydrogen atom or a glycidyl group; R is a hydrogen atom or a methyl group; and n is an integer of 1 or 
more, preferably 2 to 100. 

[0013] In the present photo curable resin composition, acid-modified vinyl group-containing epoxy resin (A) can un- 
dergo Crosslin king reaction (curing reaction) by ultraviolet ray or heat and thus is subject to distortion due to curing 
shrinkage (internal stress), suffering from lowering of flexibility and adhesibility as a problem. By adding a flexible 
elastomer (B) thereto, the stress on the cure film can be lessened to improve the cured coating film. In the present 
invention, an acid-modified, vinyl group-containing epoxy resin (A) and an elastomer (B) are used together to make a 
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polymer alloy therefrom, thereby improving the curing shrinkage and flexibility of cured film, lowering the elastic modules 
to 1 - 100 MPa in the dynamic visco-elasticity measurement in a range of 200° to220°C, which is a reflow temperature, 
and improving the adhesive shear strength to a sealant. That is, when the elastic modules is less than 1 MPa, the 
mechanical strength will be lowered, whereas above 100 MPa the adhesive shear strength will be lowered. 
[0014] Acid-modified, vinyl group-containing epoxy resin (A) for use in the present invention includes, besides the 
reaction product (A') of the said epoxy resin (a) with vinyl group-containing monocarboxylic acid (b), reaction products 
(A") obtained by further reaction of the said reaction product (A') with a saturated group or unsaturated group-containing 
polybasic acid anhydride (C). In case of these reaction products, specifically it seems that hydroxyl group is formed 
by the first reaction, i.e. addition reaction of the epoxy group of epoxy resin (a) with the carboxyl group of vinyl group- 
containing monocarboxylic acid (b) and the resulting hydroxyl group (including hydroxyl groups originally present in 
the epoxy resin (a)) and the acid anhydride group of saturated group or unsaturated group-containing polybasic acid 
anhydride (c) undergo semiesterification reaction by the second reaction. 

[0015] Novolaktype epoxy resin represented by the formula (I) includes phenol novolaktype epoxy resin and cresol 
novolak type epoxy resin, which can be obtained by reaction of phenol novolak resin and cresol novolak resin with 
epichlorohydrin, respectively. 

[0016] Bisphenol A type epoxy resin and bisphenol F type epoxy resin represented by the formula (II), whose Z is a 
glycidyl group. 



O 
/\ 

-CH2-CH-CH2, 

can be obtained by reaction of the hydroxyl group of bisphenol A type epoxy resin and bisphenol F type epoxy resin 
represented by the following formula (IV) with epichlorohydrin. To promote the reaction of the hydroxyl group with 
epichlorohydrin, it is preferable to carry out the reaction at a reaction temperature of 50° to 120°C in the presence of 
an alkali metal hydroxide in a polar organic solvent such as dimethylformamide, dimethylacetamide, dimethyl sulfoxide, 
etc. When the reaction temperature is below 50°C, the reaction will be retarded, whereas above 120°C many side 
reaction will occur un preferably. 




... (IV) 



where R is a hydrogen atom or a methyl group and n is an integer of 1 or more. 

[0017] Salicylaldehyde type epoxy resin represented by the formula (III) includes specifically FAE-2500, EPPN-501 H, 
EPPN-502H (which are tradenames of products commercially available from Nippon Kayaku Co., Ltd., Japan), etc. 
[0018] Vinyl group-containing monocarboxylic acid (b) for use in the present invention includes, for example, acrylic 
acid, acrylic acid dimer, methacrylic acid p-furfurylacrylic acid, p-styrylacrylic acid, cinnamic acid, crotinic acid, a-cy- 
anocinnamic acid, etc., and furthermore a semiesterified compound, which is a reaction product of hydroxyl group- 
containing acrylate and saturated or unsaturated dibasic acid anhydride and a semi-esterified compound, which is a 
reaction product of vinyl group-containing monoglycidyl ether or vinyl group-containing monoglycidyl ester and satu- 
rated or unsaturated dibasic acid anhydride. These semiesterified compound can be obtained by reaction of hydroxyl 
group-containing acrylate, vinyl group-containing monoglycidyl ether or vinyl group-containing monoglycidyl ester with 
saturated or unsaturated dibasic acid anhydride in an equimolar ratio. These vinyl group-containing monocarboxylic 
acids (b) can be used alone or in combination of two or more thereof. 

[0019] Hydroxyl group-containing acrylate, vinyl group-containing monoglycidyl ether and vinyl group-containing 
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monoglycidyl ester for use in the synthesis of the said senni-esterified compound as one example of vinyl group-con- 
taining monocarboxylic acid include, for example, hydroxyethyl acrylate, hydroxyethyl methacrylate, hydroxypropyl 
acrylate, hydroxypropyl methacrylate, hydroxybutyl acrylate, hydroxybutyl methacrylate, polyethyleneglycol monoacr- 
ylate, polyethylene glycol monomethacrylate, trimethylolpropane diacrylate, trimethylolpropane dimethacrylate, pen- 
taerythritol triacrylate, pentaerythritol trimethacryiate, dipentaerythritol pentacrylate pentaerythritol pentamethacrylate, 
glycidyl acrylate, glycidyl methacrylate, etc. 

[0020] Saturated or unsaturated dibasic acid anhydride for use in the synthesis of the said semi-esterified compound 
includes; for example, succinic anhydride, maleic anhydride, tetrahydrophthalic anhydride, phthalic anhydride, meth- 
yltetrahydrophthalic anhydride, ethyltetrahydrophthalic anhydride, hexahydrophthalic anhydride, methylhexahyh- 
drophthalic anhydride, ethylhexahydrophthalic anhydride, itaconic anhydride, etc. 

[0021] Reaction of epoxy resin (a) with vinyl group-containing monocarboxylic acid (b) according to the present 
invention, is carried out in a ratio of vinyl group-containing monocarboxylic acid (b) to the epoxy group of epoxy resin 

(a) by equivalent weight of preferably 0.8-1 .05:1 , more preferably 0.9-1 .0:1 . 

[0022] Epoxy resin (a) and vinyl group-containing monocarboxylic acid (b) is subjected to reaction upon dissolution 
into an organic solvent. The organic solvent for this purpose includes, for example, ketones such as ethyl methyl ketone, 
cyclohexanone, etc.; aromatic hydrocarbons such as toluene, xylene, tetramethylbenzene, etc.; glycol ethers such as 
methyl cellosolve, butyl cellosolve, methyl carbitol, butyl carbitol, propyleneglycol monomethyl ether dipropyleneglycol 
monoethyl ether, dipropyleneglycol diethyl ether, triethyleneglycol monoethyl ether, etc.; esters such as ethyl acetate, 
butyl acetate, butyl cellosolve acetate, carbitol acetate, etc.; aliphatic hydrocarbons such as octane, decane, etc.; 
petroleum solvents such as petroleum ether, petroleum naphtha, hydrogenated petroleum naphtha, solvent naphtha, 
etc.; and the like. 

[0023] It is preferable to use a catalyst to promote the reaction. Catalyst tor this purpose includes, for example, 
triethylamine, benzylmethylamine, methyltriethylammonium chloride, benzyltrimethylammonium chloride, benzyltri- 
methylammonium bromide, benzyltrimethylammonium iodide, triphenylphosphine, etc. The catalyst is used in an 
amount of preferably 0.1 to 10 parts by weight on the basis of 1 00 parts by weight of sum total of epoxy resin (a) and 
vinyl group-containing monocarboxylic acid (b). 

[0024] To prevent polymerization during the reaction, it is preferable to use a polymerization inhibitor. The polymer- 
ization inhibitor includes, for example, hydroquinone, methylhydroquinone, hydroquinone monomethyl ether, catechol, 
pyrogallol, etc. and is used in an amount of preferably 0.01 to 1 part by weight on the basis of 100 parts by weight of 
sum total of epoxy resin (a) and vinyl group-containing monocarboxylic acid (b). Reaction temperature is preferably 
60° to 150°C, more preferably 80° to 120°C. 

[0025] If required, the vinyl group-containing monocarboxylic acid (b) can be used together with a polybasic acid 
anhydride such as trimellitic anhydride, pyromellitic anhydride, benzophenonetetracarboxylic anhydride, biphenyltet- 
racarboxylic anhydride, etc. 

[0026] The acid-modified, vinyl group-containing epoxy resin (A) for use in the present invention includes resins 
obtained by reacting the said reaction product (A') with a saturated group or unsaturated group-containing polybasic 
acid anhydride (c). 

[0027] Saturated group or unsaturated group-containing polybasic acid anhydride (c) includes, for example, succinic 

anhydride, maleic anhydride, tetrahydrophthalic anhydride, methyltetrahydrophthalic anhyhdride, ethyltetrahydroph- 
thalic anhydride, methylhexahydrophthalic anhydride, ethylhexahydrophthalic anhydride, itaconic anhydride, etc. 
[0028] In the reaction of reaction product (A') with saturated group or unsaturated group-containing polybasic acid 
anhydride (c), 0.1 to 1.0 equivalent weight of the saturated group or unsaturated group-containing polybasic acid an- 
hydride (c) is made to react with one equivalent weight of the hydroxyl group of reaction product (A'), whereby the acid 
value of the acid-modified, vinyl group-containing epoxy resin (A) can be adjusted. The acid value of acid-modified, 
vinyl group-containing epoxy resin (A) is preferably 30 to 150 mgKOH/g, more preferably 50 to 120 mgKOH/g. When 
the acid value is below 30 mgKOH/g, solubility of photocurable resin composition in a dilute alkali solution will be 
lowered, whereas above 150 mgKOH/g the electrical characteristics of cured film will be lowered. 
[0029] Reaction temperature for the reaction of reaction product (A') with saturated group or unsaturated group- 
containing polybasic acid anhydride (c) is preferably 60° to 120**C. 

[0030] For example, hydrogenated bisphenol A type epoxy resin as epoxy resin (a) and resins of styrene-maleic acid 
series such as hydroxyethyl acrylate-modified, styrene-maleic anhydride copolymer, etc. can be partially used. 
[0031] Elastomer (B) for use in the present invention includes, for example, styrene-based elastomers, olefinic elas- 
tomer, urethane-based elastomers, polyester-based elastomers, polyamide-based elastomers, acrylic elastomers and 
silicone-based elastomers. The elastomer (B) is composed of a bard segment component and a soft segment compo- 
nent, where the hard segment component generally contributes to heat resistance and strength, whereas the soft 
segment component generally contributes to flexibility and toughness. 

[0032] Styrene-based elastomer includes, for example, styrene-butadiene-styrene block copolymer, styreneiso- 
prene-styrene block copolymer, styrene-ethylenebutylene-styrene block copolymer and styrene-ethylenepropylene- 
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styrene block copolymer. Besides styrene as a constituent of the styrene-based elastonner, a styrene derivative such 
as a-methylstyrene, 3-methylstyrene, 4-propylstyrene, 4-cyclohexylstyrene, etc. can be used. Specifically the styrene- 
based elastonner includes Tafuplen, Soruplen T, Asalen and Tafutec (all the foregoing are tradenames of products 
commercially available from Asahi Chemical Industry Co., Ltd., Japan), Elastomer AR (tradename of a product com- 

5 mercially available from Aron Kasei Co., Ltd., Japan), Clayton G and Perreflex (all the foregoing are tradenames of 
products commercially available from Shell Japan Co., Ltd., Japan), JSR-TR, TSR-SIS and Dynaron (all the foregoing 
are tradenames of products commercially available from Japan Synthetic Rubber Co., Ltd., Japan), Denka STR (trade- 
name of a product commercially available from Denki Kagaku Kogyo K.K., Japan), Qeentack (tradename of a product 
commercially available from Japanese Geon Co., Ltd., Japan), TPE-SB series (tradenames of products commercially 

10 available from Sumitomo Chemical Co., Ltd., Japan), Ruberon (tradename of a product commercially available from 
Mitsubishi Chemical Corp., Japan), Septon and Hyplar (all the foregoing are tradenames of products commercially 
available from Kuraray Co., Ltd., Japan), Sumrflex (tradename of a product commercially available from Sumitomo 
Bakelite Co., Ltd., Japan), Rheostomer and Actimer (all the foregoing are tradenames of products commercially avail- 
able from Riken Vinyl Industry Co., Ltd., Japan), etc. 

15 [0033] Olfefinic elastomer is copolymers of a-olefins having 2 to 20 carbon atoms such as ethylene, propylene, 
1-butene, 1-hexene, 4-methyl-pentene, etc., and includes, for example, ethylene-propylene copolymer (ERR), ethyl- 
ene-propylene-diene copolymer (EPDM), etc. It also includes a-olefin copolymers with nonconjugated dienes having 
2 to 20 carbon atoms such as dicyclopentadiene, 1 ,4-hexadiene, cyclooctadiene, methylene-norbornene, ethyli- 
denenorbornene, butadiene, isoprene, etc., and also includes carboxyl-modified NBR, i.e. butadiene-acrylonitrile co- 

20 polymer copolymerized with methacrylic acid. It includes, specifically ethylene-a-olefin copolymer rubber, ethylene-a- 
olefin-nonconjugated diene copolymer rubber, propylene-a-olefin copolymer rubber, butene-a-olefin copolymer rubber, 
etc., and more specifically includes Mirastomer (tradename of a product commercially available from Mitsui Petro- 
chemical Industries, Ltd., Japan), Exact (tradename of a product commercially available from Exxon Chemical Corp., 
USA), Engage (trademark of a product commercially available from Dow Chemical Co., USA), hydrogenated styreneb- 

25 utadiene rubber "Dynabon HSBR" (trademark of a product commercially available from Japan Synthetic Rubber Co., 
Ltd., Japan), butadiene-acrylonitrile copolymers "NBR series" (tradenames of products commercially available from 
Japan Synthetic Rubber Co., Ltd., Japan), butadiene-acrylonitrile copolymers modified at both ends with carboxyl 
groups having crosslinking sites "ZER series" (tradenames of products commercially available from Japan Synthetic 
Rubber Co., Ltd., Japan), etc. 

30 [0034] Urethane-based elastomer is composed of two structural units, i.e. hard segments consisting of low polymer 
glycol and diisocyanate and soft segments consisting of high polymer (long chain) diol and diisocyanate. High polymer 
(long chain) diol includes, for example, polyp ropyleneglycol, polytetramethylene oxide, poly(1 ,4-butylene adipate), poly 
(ethylene-1 ,4-butylene adipate), polycaprolactone, poly(1 ,6-hexylene carbonate), poly(1 ,6-hexylene-neopentylene ad- 
ipate), etc. The high polymer (long chain) diol has a number-average molecular weight of preferably 500 to 10,000. 

35 Besides ethyleneglycol, short chain diols such as propyleneglycol, 1 ,4-butanediol, bisphenol A, etc. can be also used. 
The short chain diol has a number-average molecular weight of preferably 48 to 500. The urethane-based elastomer 
includes specifically Pandex T-21 85 and T-2983N (all the foregoing are tradenames of products commercially available 
from Dainippon Ink and Chemicals, Inc., Japan), Silactone E790, etc. 

[0035] Polyester-based elastomer includes polycondensation products of dicarboxylic acid or its derivative and diol 
40 compound or its derivative. Dicarboxylic acid includes specifically aromatic dicarboxylic acids such as terephthalic 
acid, isophthalic acid, naphthalenedicarboxylic acid, etc. , aromatic dicarboxylic acids, hydrogen atom of aromatic nuclei 
is substituted by a methyl group, an ethyl group, a phenyl group, etc., aliphatic dicarboxylic acids having 2 to 20 carbon 
atoms such as adipic acid, sebacic acid, dodecanedicarboxylic acid, etc. , alicyclic dicarboxylic acids such as cyclohex- 
anedicarboxylic acid, etc. , and the like. These compounds can be used alone or in combination of two or more thereof. 
45 Diol compound includes specifically aliphatic diols and alicyclic diols such as ethyleneglycol, 1 ,3-propanediol, 1 ,4-bu- 
tanediol, 1,6-hexanediol, 1,10-decanediol, 1,4-cyclohexanediol, etc., and also dihydric phenols represented by the 
following formula (V): 
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where Y is selected from alkylene groups having 1 to 10 carbon atoms, cycloalkylene groups having 4 to 8 carbon 
atoms, -0-, -S-, and -SO2-, or represents direct combination of benzene rings; R-, and R2 are each a halogen atom or 
an alkyi group having 1 to 1 2 carbon atoms, € and m are each an integer of 0 to 1 ; and p is 0 or 1 . The dihydric phenol 
includes, for example, bisphenol A, bis-(4-hydroxyphenyl)methane, bis-(4-hydroxy-3-methylphenyl)propane, resorci- 

5 nol, etc. These compounds can be used alone or in combination of two or more thereof. Multiblock copolymers, whose 
aromatic polyester (e.g. polybutylene terephthalate) regions are made hard segment components and whose aliphatic 
polyester (e.g. polytetramethyleneglycol) regions are made soft segment components, can be used. Vferious grades 
are available, depending on kinds, ratio and differences in the molecular weight of hard segments and soft segments. 
They include, for example, Hitrel (tradename of a product commercially available from DuPont-Toray Co., Ltd., Japan), 

10 Perplen (tradename of a product commercially available from Toyobo Co., Ltd., Japan), etc. 

[0036] Polyamide-based elastomer can be classified into two major types i.e. poly ether block amide type having 
polyamide as a hard phase and polyether or polyester as a soft phase and polyether-ester block type, polyamide for 
this purpose includes polyamide-6, polyamide-6, polyamide-11 , polyamide-12, etc., and polyether for this purpose 
includes polyoxyethylene, polyoxypropylene, polytetramethyleneglycol, etc. Specifically, the polyamide-based elas- 

15 tomer includes UBE Polyamide Elastomer (tradename of a product commercially available from Ube Industries, Ltd., 
Japan), Diamid (tradename of a product commercially available from Daicel-Huls Co., Ltd., Japan), Glyron ELY (trade- 
name of a product commercially available Ames Japan, Ltd., Japan), Nopamid (tradename of a product commercially 
available from Mitsubishi Chemical Corp., Japan), Glylax (tradename of a product commercially available from Dain- 
ippon Ink and Chemicals, Inc., Japan), etc. 

20 [0037] Acrylic elastomer is composed of acrylate ester as the main component such as ethyl acrylate, butyl acrylate, 
methoxyethyl acrylate, ethoxyethyl acrylate, etc., and alsoof acrosslinking site monomer such as glycidyl methacrylate, 
alkylglycidyl ether, etc. Furthermore, it can be copolymerized with acrylonitrile or ethylene. Specifically, the acrylic 
elastomer includes acrylonitrile-butyl acrylate copolymer, acrylonitrile-butyl acrylate-ethyl acrylate copolymer, acrylo- 
nitrile-butyl acrylate-glycidyl methacrylate copolymer, etc. 

25 [0038] Silicone-based elastomer is composed of organopolysiloxane as the main component and can be divided 
into polydimethylsiloxane-based elastomer, polymethylphenylsiloxane-based elastomer and polydiphenylsiloxane- 
based elastomer. It can be partially modified by a vinyl group, an alkoxy group, etc. Specifically the silicone-based 
elastomer includes KE series (tradenames of products commercially available from Shin-Etsu Chemical Co., Ltd., 
Japan), SE series, CY series and SH series (all the foregoing are tradenames of products commercially available from 

30 Toray-Dow Corning Silicone Co., Ltd., Japan), etc. 

[0039] Besides the said thermoplastic elastomers, rubber-modified epoxy resins can be used. Rubber-modified 
epoxy resins can be obtained by modifying parts or all of the epoxy groups of the said bisphenol F type epoxy resin, 
bisphenol A type epoxy resin, salicylaldehyde type epoxy resin, phenol novolak type epoxy resin or cresol novolak 
type epoxy resin with, for example, butadiene-acrylonitrile rubber modified with carboxyl groups at both ends, terminal 

35 amino-modified silicone rubber, etc. Among these elastomers, butadiene-acrynitrile copolymers modified with carboxyl 
groups at both ends, Espel, which is a polyester-based elastomer having hydroxyl groups (Espel 1612 and 1620, 
tradenames of products commercially available from Hitachi Chemical Co., Ltd., Japan) are preferable from the view- 
point of adhesive shear strength. 

[0040] Mixing proportion of elastomer (B) is preferably 2 to 30 parts by weight, more preferably 4 to 20 parts by 
40 weight on the basis of 100 parts by weight of acid-modified, vinyl group-containing epoxy resin (A). Below 2 parts by 
weight, the elastic modules of cured film in the high temperature region tends to be not lowered, whereas above 50 
parts by weight the light-unexposed regions tend to be insoluble in a developing solution. 

[0041] Photopolymerization initiator (C) for use in the present invention includes, for example, benzoins such as 
benzoin, benzoin methyl ether, benzoin isopropyl ether, etc.; acetophenones such as acetophenone, 2,2-dimethoxy- 

45 2-phenylacetophenone, 2,2-diethoxy-2-phenyl-acetophenone, 1,1-dichloroacetophenone, 1 -hydroxycyclohexyl phe- 
nyl ketone, 2-methyl-1-[4-(methylthio)-phenyl]-2-morpholino-1 -propane, N,N-dimethylamino acetophenone, etc.; an- 
thraquinones such as 2-methylanthraquinone, 2-ethylanthraquinone, 2-tert-butylanthraquinone, 1 -chloroanthraqui- 
none, 2-anylanthraquinone, 2-aminoanthraquinone, etc.; thioxanthones 2;4-dimethylthoxanthone, 2,4-diethylthixoan- 
thone, 2-chlorothioxanthone, 2,4-diisopropylthioxanthone, etc.; ketals such as acetophenonedimethylketal, benzyld- 

50 imethylketal, etc.; benzophenes such as benzophenone, methylbenzophenone, 4,4'-dichlorobenzophenone, 4,4'-bis- 
diethylaminobenzophenne, Michler's ketone, 4-benzoyl-4'-methyldiphenyl sulfide, etc.; 2,4,6-trimethylbenzoyldiphe- 
nylphosphine oxide, etc. These compounds can be used alone or in combination of two or more thereof. 
[0042] Furthermore, a photopolymerization initiation promoter such as tertiary amines, for example, ethyl N,N- 
dimethylaminobenzoate, isoamyl N,N-dimethylaminobenzoate, pentyl-4-dlmethyl aminobenzoate, triethylamine, treth- 

55 anolamine, etc. can be used alone or in combination of two or more thereof. 

[0043] The amount of photopolymerization initiator (c) contained in the present photo polymerizable resin composi- 
tion is preferably 0.5 to 20 parts by weight, more preferably 2 to 15 parts by weight, on the basis of 100 parts by weight 
of photo polymerizable resin composition. Below 0.5 parts by weight, the exposed regions tend to be dissolved during 
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the development, whereas above 20 parts by weight the heat resistance tends to be lowered. 

[0044] Diluent (D) for use in the present invention includes, for example, an organic solvent and/or a photopolymer- 
izable monomer. The organic solvent includes, for example, ketone such as ethyl methyl ketone, cyclohexanone, etc.; 
aromatic hydrocarbons such as toluene, xylene, tetramethylbenzene, etc.; glycol ethers such as methyl cellosolve, 

5 butyl cellosolve, methyl carbitol, butyl carbitol, propyleneglycol monomethyl ether, dipropyleneglycol monoethyl ether, 
dipropyleneglycol diethyl ether, triethyleneglycol monoethyl ether, etc.; esters such as ethyl acetate, butyl acetate, butyl 
cellosolve acetate, carbitol acetate, etc.; aliphatic hydrocarbons such as octane, decane, etc.; and petroleum solvents 
such as petroleum ether, petroleum naphtha, hydrogenated petroleum naphtha, solvent naphtha, etc. 
[0045] The photopolymerizable monomer includes, for example, hydroxyalkyi (meth)acrylates such as 2-hydroxye- 

10 thyl (meth)acrylate, 2-hydroxypropyl (meth)acrylate, etc.; glycol mono or di(meth)acrylates such as ethyleneglycol, 
methoxytetraethyleneglycol, polyethyleneglycol, etc.; (meth)acrylam ides such as N,N-dimethyl (meth)-acrylamide, N- 
methylol (meth)acrylamide, etc.; aminoalkyi (meth)acrylates such as N,N-dimethylaminoethyl (meth)acrylate, etc.; pol- 
yhydric alcohol such as hexanediol, trimethylolpropane, pentaerythritoL ditrimethylolpropane, dipentaerythritol, tris- 
hydroxyethyl isocyanurate, etc. or polyhyric (meth)-acrylates of their ethylene oxide or propylene oxide adducts; (meth) 
acrylates of ethylene oxide or propylene oxide adduct of phenols, such as phenoxyethyl (meth)-acrylate, etc. such as 
phenoxyethyl (meth)acrylate, etc.; (meth)acrylates of glycidyl ether such as glycerine diglycidyl ether, trimethylolpro- 
pane triglycidyl ether, triglycidyl isocyanurate, etc., and melamine (meth)acrylate, etc. 

[0046] The present diluent (D) can be used alone or in combination of two or more thereof. The amount of diluent 
(D) contained in the photo curable resin composition is preferably 5 to 80 parts by weight, more preferably 10 to 70 
20 parts by weight, on the basis of 100 parts by weight of the photo curable resin composition. Below 5 parts by weight 
the light-exposed regions tend to be dissolved during the development with a low photosensitivity, whereas above 80 

parts by weight the heat resistance tends to be lowered. 

[0047] Curing agent (E) for use in the present invention is preferably compounds, which are curable per se by heat, 
ultraviolet ray, etc., or compounds which are curable together with the carboxyl groups and hydroxyl groups of acid- 

26 modified, vinyl group-containing epoxy resin (A), i.e. photo curable resin component in the present composition, by 
heat, ultraviolet ray, etc. By use of the curing agent, the heat resistance, adhesibility, chemical resistance, etc. of the 
ultimate cured film can be improved. Curing agent (E) forthis purpose includes, for example, thermosetting compounds 
such as epoxy compounds, melamine compounds, urea compounds, oxazoline compounds, etc. Epoxy compounds 
include, for example, bisphenol A type epoxy resin, bisphenol F type epoxy resin, hydrogenated bisphenol A type epoxy 

30 resin, brominated bisphenol A type epoxy resin, novolaktype epoxy resin, bisphenol S type epoxy resin, biphenyl type 
epoxy resin or heterocyclic epoxy resin of triglycidyl isocyanurate, etc., and bixylenol type epoxy resin, etc. Melamine 
compounds include, for example, triaminotriazine, h exam ethoxysi lane, hexabutoxylated melamine, etc. The urea com- 
pounds include, for example, dimethylol urea, etc. 

[0048] The present curing agent (E) can be used alone or in combination of two or more thereof. The amount of 
35 curing agent (E) contained in the photo curable resin composition is preferably 2 to 50 parts by weight, more preferably 
10 to 40 parts by weight, on the basis of 100 parts by weight of the photo curable resin composition. Below 2 parts by 
weight, the heat resistance of ultimate cured film tends to be lowered, whereas above 50 parts by weight the develop- 
ability tends to be lowered. 

[0049] To further improve various characteristics such as heat resistance, adhesibility, chemical resistance, etc. of 
40 ultimate cured film, the present photo curable resin composition can contain an epoxy resin curing agent. 

[0050] Specifically, the epoxy resin curing agent includes imidazole derivatives such as 2-methylimidazole, 2-ethyl- 
4-methylimidazole, 1 -benzyl-2-methylimdazole, 2-phenylimidazole, 2-phenyl-4-methyl-5-hydroxymethylimldazole, 
etc.; quanamines such as acetoguanamine, benzoguanamine, etc.; polyamines such as diaminodiphenylmethane, m- 
phenylenediamine, m-xylenediamine, diaminodiphenylsulfone, dicyandiamide, urea, urea derivative, melamine, poly- 
45 basic hydrazide, etc.; their organic acid salts and/or epoxy adducts; amine complex of boron trifluoride; triazine deriv- 
atives such as ethyldiamino-S-triazine, 2,4-diamino-S-triazine, 2,4-diamino-6-xylyl-S-triazine, etc.; tertiary amines such 
as trimethylamine, triethanolamine, N,N-dimethyloctylamine, N-benzyldimethylamine, pyridine, N-methylmorpholine, 
hexa(N-methyl)melamine, 2,4,6-tris(dimethylaminophenol), tetramethylguanidine, m-amiophenol, etc.; polyphenols 
such as polyvinylphenol, polyvinylphenol bromide, phenol novolak, aikylphenol novolak, etc.; organic phosphines such 
50 as tributylphosphine, triphenyl phosphine, tris-2-cyanoethylphosphine, etc.; phosphonium salts such as tri-n-butyl 
(2,5-dihydroxyphenyl)-phosphonium bromide, hexadecyltributylphosphonium chloride, etc.; quaternary ammonium 
salts such as benzyltrimethylammonium chloride, phenyltributylammonium chloride, etc.; the said polybasic acid an- 
hydrides; diphenyliodonium tetrafluoroborate, triphenylsulfonium hexafluoroantimonate, 2,4,6-triphenylthiopyrilium 
hexafluorophosphate, etc. 

55 [0051] The epoxy resin curing agent can be used alone or in combination of two or more thereof. The amount of 
epoxy resin curing agent contained in the photo curable resin composition is preferably 0.01 to 20 parts by weight, 
more preferably 0.1 to 10 parts by weight, on the basis of 100 parts by weight of the photo curable resin composition. 
[0052] To further improve various characteristics such as adhesibility, coating film hardness, etc., the present photo 
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curable resin composition can further contain, if required well known inorganic fillers alone or in combination of two or 
more thereof, such as barium sulfate, barium titanate, silica, talc, fired kaolin, magnesium carbonate, aluminum oxide, 
aluminum hydroxide, mica, etc. The amount of the filler is preferably 2 to 80 parts by weight, more preferably 5 to 50 
parts by weight, on the basis of 100 parts by weight of the photo curable resin composition. 

5 [0053] The present photo curable resin composition can further contain, if required, various well known additives of 
ordinary use such as a coloring agent, e.g. phthalocyanin blue, phthalocyanin green, Iodine blue, Disazo yellow. Crystal 
violet, titanium oxide, carbon black, naphthalene black, etc., a polymerization inhibitor, e.g. hydroquinone, methyl hy- 
droquinone, hydroquinone monomethyl ether, catechol, pyrogallol, etc., a thickener, e.g. benton, montmorillonite, etc., 
silicone-based, fluorine-based and vinyl resin-based defoamers, a silane coupling agent, etc. Furthermore, a bromi- 

10 nated epoxy compound, an acid-modified, brominated epoxy compound, an antimony compound, and phosphorus 
compounds such as phosphate compounds, aromatic condensed phosphate esters, halogen-containing, condensed 
phosphate esters, etc. can be used as a flame retarder. 

[0054] The present photo curable resin composition can be obtained by uniformly kneading and mixing formula 
components through a roll mill, bead mill, etc. 

15 [0055] The present photo curable resin composition can be used in the production of cured coating film upon pattern 
formation as in the following manner; i.e. by coating a copper-lined laminate board with the present resin composition 
to a film thickness of 10 to 200 iLim by screen printing, spraying, roll coating, curtain coating, electrostatic coating or 
the like, then by drying the coating film at 60° to 1 1 0°C, and contacting the film with a negative film directly (or indirectly 
through a transparent film), followed by irradiation of actinic beam (e.g. ultraviolet ray) preferably at 10 to 1,000 mJ/ 

20 cm2, successive removal of light-unexposed regions through dissolution into a dilute aqueous alkali solution or an 
organic solvent, and post-exposure of the light-exposed regions to light (ultraviolet ray) and/or post-heating, thereby 
obtaining a thoroughly cure film. The post-exposure to light is carried out preferably at 1 to 5 mJ/cm^ and the post- 
heating is carried out preferably at 1 00° to 200°C for 30 minutes to 1 2 hours. 

[0056] Furthermore, a photosensitive element can be made by laminating a layer of the present photo curable resin 
25 composition on a support, where the layer of the photo curable resin composition has preferably a thickness of 10 to 
100 |am. Preferable support is a film having a thickness of 5 to 100 |am of polyethylene terephthalate, or the like. The 
layer of the photo curable resin composition can be formed by applying a solution of the present photo curable resin 
composition to a support film, followed by drying. 

30 PREFERRED EMBODIMENTS OF THE INVENTION 

[0057] The present invention will be described in detail below, referring to Synthesis Examples, Examples and Com- 
parative Examples, but will not be limited thereto. Throughout Synthesis Examples, Examples and Comparative Ex- 
amples, parts are by weight. 

35 

SYNTHESIS EXAMPLE 1 

[0058] 220 Parts of YDCN 704 (cresol novolaktype epoxy resin, which corresponded to the said formula (I), where 

Z=olycidyl and R=methyl and was commercially available from Tohto Kasei Co., Ltd., Japan) were admixed with 72 
40 parts of acrylic acid, 1.0 parts of hydroquinone and 180 parts of carbitol acetate, followed by heating at 90°C with 
stirring to dissolve the reaction mixture. Then, the reaction mixture was cooled to 60°C and one part of benzyltrimeth- 
ylammonium chloride were added thereto. Then, the reaction mixture was subjected to reaction with heating to 100°C 
until the acid value of solids reached 1 mgKOH/g. Then, 152 parts of tetrahydrophthalic anhydride and 100 parts of 
carbitol acetate were added thereto, and the reaction mixture was subjected to reaction with heating to 80°C for about 
45 6 hours, and ten cooled, and diluted with carbitol acetate so that the solid concentration could be 60%, whereby acid- 
modified, vinyl group-containing epoxy resin (I) was obtained. 

SYNTHESIS EXAMPLE 2 

50 [0059] 330 Parts of EPPN502H (sal icy laldehyde type epoxy resin, which corresponded to the said formula (I II), where 
Z=glycidyl and was commercially available from Nippon Kayaku Co., Ltd., Japan) were admixed with 144 parts of 
acrylic acid, 1 .5 parts of hydroquinone and 250 parts of carbitol acetate, followed by heating to 90°C with stirring to 
dissolve the reaction mixture. Then, the reaction mixture was cooled to 60°C, and two parts of benzyltrimethylammo- 
nium chloride were added thereto. Then, the reaction mixture was subjected to reaction with heating to 100°C until the 

55 acid value reached 1 mgKOH/g, then cooled and diluted with carbitol acetate so that the solid concentration could be 
60%, whereby acid-modified, vinyl group-containing epoxy resin (II) was obtained. 
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SYNTHESIS EXAMPLE 3 

[0060] 330 Parts of EPPN502H (salicylaldehyde type epoxy resin, which corresponded to the said formula (III), where 
X=glycidyl) and was commercially available from Nippon Kayaku Co., Ltd., Japan) were admixed with 144 parts of 

5 acrylic acid, 1 .5 parts of hydroquinone and 250 parts of carbitol acetate, followed by heating to 90°C with stirring to 
dissolve the reaction mixture. Then, the reaction mixture was cooled to 60°C, admixed with 2 parts of benzyltrimeth- 
ylammonium chloride and subjected to reaction with heating to 100°C until the acid value reached 1 mgKOH/g. Then, 
the reaction mixture was admixed with 230 parts of tetrahydrophthalic anhydride and 180 parts of carbitol acetate, 
subjected to reaction with heating to 80° O for about 6 hours, then cooled and diluted with carbitol acetate so that the 

10 solid concentration could be 60%, whereby acid-modified, vinyl group-containing epoxy resin (III) was obtained. 

SYNTHESIS EXAMPLE 4 

[0061] 475 Parts of YDF2001 (bisphenol F type epoxy resin, which corresponded to the said formula (II), where 
is X=glycidyl and R=H, and was commercially available from Tohto Kasei Co., Ltd., Japan) were admixed with 72 parts 
of acrylic acid, 0.5 part of hydroquinone and 120 parts of carbitol acetate and heated to 90°C with stirring to dissolve 
the reaction mixture. Then, the reaction mixture was cooled to 60°C, admixed with 2 parts of benzyltrimethylammonium 
chloride and subjected to reaction with heating to 100°C until the acid value reached 1 mgKOH/g. Then, the reaction 
mixture was admixed with 98 parts of maleic anhydride and 85 parts of carbitol acetate, subjected to reaction with 
20 heating to 80°C for about 6 hours, then cooled and diluted with carbitol acetate so that the solid concentration could 
be 60%, whereby acid-modified, vinyl group-containing epoxy resin (IV) was obtained. 

EXAMPLES 1 TO 6 AND COMPARATIVE EXAMPLES 1 TO 4 

26 [0062] Compositions were formulated according to blend formulae given in the following Tables 1 and 2 and kneaded 

through a three-roll mill to prepare photo curable resin compositions. The resin compositions were applied to respective 
copper-lined laminates by screen printing through a 120-mesh Tetron screen to a thickness of about 30 |Lim (after 
drying) and dried in a hot air-circulating drier at 80°C for 30 minutes. Then, a negative type mask of desired pattern 
was tightly laid onto the respective coating films, followed by light exposure at 500 mJ/cm^, using an ultraviolet irradiator. 

30 Then, the light-exposed coating films were spray developed with an aqueous 1% sodium carbonate solution or a chlo- 
rocene solvent under pressure of 1.8 kgf/cm^ for 60 seconds, thereby dissolving the light-unexposed regions. Devel- 
opability and photosensitivity were evaluated on the basis of the thus obtained patterns. Then, the developed coated 
laminates were heated at ISC'C for one hour to prepare test pieces, which were tested to determine the adhesibility, 
solvent resistance, acid resistance, alkali resistance, solder heat resistance and adhesive shear strength, which will 

35 be defined below. Coating films peeled off from the substrates (copper-lined laminates) were also tested for dynamic 
viscoelasticity. Results of evaluation are shown in the following Tables 1 and 2. 

[0063] Test and evaluation procedures are as follows and results of viscoelasticity determination of coating films 
prepared in Example 1 and Comparative Example 1 are shown in Fig. 1 . 

40 [Photosensitivity] 

[0064] Test piece was cross-cut to 100 squares with sizes of 1 mm x 1 mm and subjected to peeling test with a 
cellophane tape according to JIS K5400. Peeling states of cross-cut squares were visually observed and evaluated 
according to the following evaluation standard: 

45 

o 90/1 00 or more 

A 50/1 00 to less than 90/1 00 

x 0/1 00 to less than 50/1 00 

50 [Solvent resistance] 

[0065] Test piece was dipped in isopropyl alcohol at room temperature for 30 minutes, and confirmation of the pres- 
ence or absence of abnormal appearance, followed by peeling tests with a cellophane tape. 

55 o Absence of abnormal appearance of coated film with no peeling 

X Presence of abnormal appearance of coating film or occurrence of peeling 
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[Acid resistance] 

[0066] Test piece was dipped in an aqueous 1 0% hydrochloric acid solution at room temperature for 30 minutes, and 
confirmation of the presence or absence of abnormal appearance, followed by peeling tests with a cellophane tape. 

5 

o Absence of abnormal appearance of coating film with no peeling 

X Presence of abnormal appearance of coating film or occurrence of peeling 

[Alkali test] 

10 

[0067] Test piece was dipped in an aqueous 5% sodium hydroxide solution at room temperature for 30 minutes and 
confirmation of presence or absence of abnormal appearance, followed by peeling tests with a cellophane tape. 

o Absence of abnormal appearance of coating film with no peeling. 
is X Presence of abnormal appearance of coating film or occurrence of peeling. 

[Solder heat resistance] 

[0068] Test piece was coated with a rosin-based flux or water-soluble flux and dipped in a solder vat at 260°C for 
20 10 seconds, with these operations being made one cycle. After repetition of 6 cycles, the appearance of coating film 
was visually obsen/ed. 

o Absence of abnormal appearance (peeling and swelling) of coating film without any occurrence of solder intrusion 
X Presence of abnormal appearance (peeling and swelling) of coating film or occurrence of solder intrusion 

25 

[Adhesive shear strength] 

[0069] An encapsulant (CEL9200, tradename of a product commercially available from Hitachi Chemical Co., Ltd., 
Japan) in a conical shape, 3.6 mm in diameter and 4 mm high, was molded onto test piece and adhesiveness was 
30 evaluated, after moisture absorption, at test temperature of 245°C by a bond tester (commercially available from Dage 
Co., Ltd.). 

[Heat shock test] 

35 [0070] Test piece was subjected to thermal histeresisof 1,000 cycles, -55°C/30 minutes and 1 25° C/30 minutes being 
made one cycle, and then was visually or microscopically observed. 

o No occurrence of cracks 
X Occurrence of cracks 

40 

[Dynamic viscoelasticity] 

[0071] Dynamic viscoelasticity was measured at a vibration frequency of 1 H3 (6.28 rad/sec) with a solid analyzer 
RSAII (commercially available from Rheometrics Co., Ltd.) under the conditions of strain of 0.15%, mode of Static 
45 Force Tracking Dynamic Force and initial static force of 15.0 gm. Sample with such size as 22.5 long, 3.0 wide and 
0.06 mm thick was determined for viscoelasticity at 220°C while elevating the measurement temperature from 40°C 
to 250°C at a temperature elevation rate of 5°C/min. 



50 



55 
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[0072] According to the present invention, there can be provided a photo curable resin composition capable of giving 
a high performance cured film having distinguished heat resistance, humidity-heat resistance (adhesive shear 
strength), adhesibility, mechanical characteristics and electrical characteristics and suitable for use in the production 
of printed wiring boards, high density multilayered boards, semiconductor packages, etc., and also a photosensitive 
element. 
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Claims 

1. A photo curable resin composition, which comprises (A) acid-modified vinyl group-containing epoxy resin, (B) an 
elastomer, (C) a photo polymerization initiator, (D) a diluent and (E) a curing agent. 

2. A photo curable resin composition according to claim 1, wherein resin (A) comprises a reaction product (A) ob- 
tainable by reacting an epoxy resin with a vinyl group-containing mononocarboxylic acid, and/or a reaction product 
(A") obtainable by reacting such a reaction product (A') with a saturated group or unsaturated group-containing 
polybasic acid anhydride. 

3. A composition according to claim 2, wherein resin (A) comprises a resin obtainable by reacting: 

(a) one or more of a novolak type epoxy resin represented by the following formula (I), a bisphenol A type 
epoxy resin or bisphenol F type epoxy resin represented by the following formula (II) and a salicylaldehyde 
type epoxy resin represented by the following formula (III); with 

(b) a vinyl group-containing monocarboxylic acid: 




... (I) 



CHz-CH-CHz- 



^ R OX R Q 

--0h;§>-C^@^0-CK2-CH-CH2--0-<O)^C--@)-D-CH2-CH-CH2 



... (II) 



OX ox\ ox 



ox 




(III) 



where X represents a hydrogen atom or a glycidyl group; R represents a hydrogen atom or a methyl group; and 
n represents an integer of 1 or more. 

4. A composition according to claim 3, wherein resin (A) comprises a resin obtainable by reacting (a) with (b) and 
reacting the resulting resin with a saturated group or unsaturated group-containing polybasic acid anhydride (c). 



5. A composition according to any preceding claim, wherein elastomer (B) comprises one or more of styrene-based 
elastomers, olefinic elastomers, urethane-based elastomers, polyester-based elastomers, polyamide-based elas- 
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tomers, acrylic elastomers and silicone-based elastomers. 

A photo curable resin composition, the elastic modules of a cured film of which is 1 to 100 MPa in dynamic vlsco- 
elasticity measurement in a region of 200° to 220°C. 

A composition according to any preceding claim, wherein component (B) is contained in an amount of 2 to 30 parts 
by weight per 100 parts by weight of component (A); and component (C) is contained in an amount of 0.5 to 20 
parts by weight, component (D) is contained in an amount of 5 to 80 parts by weight and component (E) is contained 
in an amount of 2 to 50 parts by weight based on 100 parts by weight of the composition, respectively 

A photo curable resin composition, which comprises (A) acid-modified vinyl group-containing epoxy resin, (B) an 
elastomer, (C) a photopolymerization initiator, (D) a diluent and (E) a curing agent as essential components. 

A photosensitive element which comprises a support and a layer of composition according to any one of claims 1 
to 8, laid on the support. 
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